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altitude, protection against lung damage 
from hyperoxia, 474 
heat, tilt tolerance, 428 
hypoxia, 826, 832, 836 
\cetazolamide, color sensitivity zones in 
visual field, 741 
\cid-base balance during exercise in new- 
comers to high altitude, 151 
\drenal gland 
acute cold exposure, 543 
equilibration of cholesterol in plasma 
and, 42 
function during exercise in newcomers 
to high altitude, 151 
Aging 
airway closure, 448 
responses to work in heat, 50 
thoracoabdominal mechanics, 457 
Airway 
effect of hypoxia on smooth muscle 
mechanics and electrophysiology, 630 
effects of O, and CO, on smooth muscle 
after pulmonary vascular occlusion, 
570 
Airway closure, aging and posture, 448 
Airway conductance, exercise, 138 
Airflow, nasal, in various body positions, 
162 
Albumin degradation at high altitude, 728 
Altitude, thorax resistivity, 75 
Altitude, high 
degradation of albumin and IgG, 728 
exercise, acid-base balance, and adrenal 
function in newcomers to, 151 
liver function and blood flow, 725 
plasma volume and cell mass in poly- 
cythemia, 775 
Alveoiar volume, external support of ex- 
cised lungs, 133 
Anesthesia, hemorrhage tolerance, 178 
Aorta 
dynamic elasticity in radial direction, 578 
thoracic, pressure dynamics during 
linear deceleration, 23 
Apparatus: see Methods and instrumenta- 
tion 
Arteries 
plethysmographic in vivo determinations 
of elastic properties, 328 
pulmonary, responses to hypoxia of 
strips in nonaqueous baths, 566 
Atelectasis, pulmonary blood flow and 
resistance, 609 
Axon reflex responses in familial dysau- 
tonomia, 790 


| een electrostatic, 89 

Bile, liver secretion, 495 

Biodynamics in thoracic aorta during 
linear deceleration, 23 

Blood, resting levels of fibrinolysis in 
resting and exercising men, 549 


Blood flow 
effect of sodium balance on intrarenal 
distribution, 312 
hepatic, high altitude, 725 
measurement with indocyanine green, 
190 
prosthetic valves, 282 
pulmonary capillary, waves in subjects 
with abnormal pulmonary hemo- 
dynamics, 793 
redistribution during sustained high 
skin temperature in resting man, 415 
renal, plasma disappearance of iodo- 
pyracet, 79 
resting and postexercise, effect of normo- 
and hyperbaric oxygen, 275 
through renal cortex effect of hemor- 
rhage, 583 
total and regional, effect of training, 397 
Blood flow, pulmonary 
atelectasis, 609 
body position, 303 
extravascular lung water, 166 
Blood gas, arterial, changes induced by 
pursed lips breathing, 784 
Blood gas tension in two species of un- 
anesthetized monkeys, 108 
Blood loss, single-label blood volume meas- 
urement before and after corrected, 
213 
Blood pressure 
increase with muscle contraction, 758 
pericardial, posture, 622 
pulmonary artery, exercise diffusing 
capacity, 461 
transpulmonary and vascular, effects 
on pulmonary blood volume, 553 
Blood transfusion, continuous cross, be- 
tween unrestrained rats, 383 
Blood volume ; 
intravascular, endotoxin shock, 156 
pulmonary, effects of transpulmonary 
and vascular pressures, 553 
single-label measurement before and 
after corrected blood loss, 213 
Body density, nomograms for prediction of, 
from skinfold measurements, 221 
Body water determination by D,O dilution 
using saliva samples and gas chro- 
matography, 354 
Bradycardia, diving, relation to fitness, 614 
Brain 
live, scanning interior of, by impedog- 
raphy, 534 
tissue reoxygenation time, 387 
Brain stem, respiratory sensitivity of sur- 
face of, to chemical stimuli, 721 
Breathing, pursed lips, ventilation and 
arterial blood gas changes induced 
by, 784 


Coarbohydrates, tissue, effect of prolonged 
centrifugation on, in fasted rats, 771 
Carbon dioxide 
effect on oxygen uptake in hyperventila- 
tion, 8 
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effects on airway smooth muscle after 
pulmonary vascular occlusion, 570 
rebreathing method to determine car- 
diac output, 337 
response to hemorrhage while breathing, 
465 
Carbon dioxide tension, inspired, effect on 
response to exercise, 663 
Cardiac output | 
computer computation with gamma 
function, 219 f 
CO, rebreathing method to determine, 
337 
measurement with nitrous oxide, 863 
transient response to supine exercise, 183 
Cardiac pacing, remote switching to se- 
lected sites of variable-frequency, 855 
Cardiorespiratory responses to exercise 
at 1000-ft depth, 34 
Catheterization, anterior femoral, 117 
Centrifugation, prolonged, effect on tissue 
carbohydrate in fasted rats, 771 
Cerebrospinal fluid pressure measurement, 
872 
Cerebrum, electrical activity during cyclo- 
propane anesthesia, 802 
Chemoreceptors, carotid, circulatory re- 
sponse to hypoxia, 561 
Chloride, mass transfer during exchange 
hemodialysis, 636 
Cholesterol, equilibration of plasma and 
adrenal, 42 
Chyle, free fatty acid release from tissue 
stores during infusion of, 444 
Circulation, carotid chemoreceptors and 
response to hypoxia, 561 
Climate, prescriptive zone, 50, 57 
Cold 
radiation-induced decrease in tolerance 
of, 821 
thyroid and adrenal response to acute 
exposure, 543 
Computer, digital 
analysis of indicator-dilution curves, 
358 
computation of cardiac output with 
gamma function, 219 
Conditioning: see Training 
Creatine-“C, measurement of muscle mass 
by isotopic dilution, 264 
Cyclopropane, cerebral electrical activity 
during anesthesia with, 802 


Deaa space, artificial ventilation, 94 
Deceleration, linear, pressure dynamics 
in thoracic aorta during, 23 
Denervation of peripheral chemoreceptors, 
ventilatory acclimatization to hy- 
poxia after, 836 
Deuterium oxide, determination of total 
body water, 354 
Diet 
glucose and insulin during prolonged 
work stress, 199 
potassium in, and plasma renin activity, 
299 
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Diuresis, hypertonic saline and mannitol, 
renal concentrating ability during, 209 
Diving 
bradycardia, exercise, and fitness, 614 
cardiorespiratory responses to exercise, 
4 
lung function, 70 
simulated, during hypoxia, 652 
Dysautonomia, familial, axon reflex re- 
sponses, 790 


Exccurical fields, extracorporeal, 89 
Electrocardiogram 
fetal, 248 
recording myocardial, during vibration, 
61 
rhesus monkeys, 346 
Electrodiagnosis, nerve impulse-deprived 
skeletal muscle, 439 
Electrolytes, tissue, in hyperthermia, 13 
Electromagnetic flowmeter, electronic zero 
for chronic application of probes, 237 
Electrophysiology 
airway, effect of hypoxia, 630 
cardiac action potentials and refractory 
periods, 92 
Endotoxin shock, lack of pooling in portal 
vein, 156 
Environment 
age and work in heat, 50 
hot, oxygen consumption, 642 
upper limit of prescriptive climate zone, 
57 
Erythrocytes, interactions among, under 
shear, 172 
Estrogen, arterial blood levels of a-amino 
nitrogen, | 
Exercise 
acid-base balance and adrenal function 
in newcomers to high altitude, 151 
age and daily heat exposure, 50 
anaerobic, oxygen deficit-oxygen debt 
relationships and efficiency of, 452 
biochemical and histochemical effects 
on skeletal muscle, 762 
body temperatures and sweating during 
thermal transients, 318 
capacity in hyperbaric environments 
and hyperoxia, 421 
cardiorespiratory responses at 1000-ft 
depth, 34 
contractile properties of skeletal muscle, 
767 
diving bradycardia and fitness, 614 
effect of inspired Pco, on response to, 
663 
hyperpnea and uniformity and efficiency 
of pulmonary ventilation, 63 
metabolism during distance running, 251 
normo- and hyperbaric oxygen effect 
on blood flow, 275 
prolonged, glucose, insulin, and diet, 199 
pulmonary artery pressure and diffusing 
capacity, 461 
renal responses, 748 
resting levels of fibrinolysis in blood, 549 
serum lactate dehydrogenase isoenzyme 
changes, 279 
specific airway conductance, 138 
steady-state, free fatty acid metabolism 
at different work loads, 127 
supine, transient cardiac output re- 
sponse, 183 


Fatty acids, free 
metabolism during steady-state exercise 
at different work loads, 127 
release from tissue stores during chyle 
infusion, 444 
Fibrinolysis, resting levels in blood of 
inactive and exercising men, 549 
Fitness, diving bradycardia and exercise, 
614 


Geen. prolonged work stress and diet, 
199 

Glycogen determination in small tissue 
samples, 234 

Glycoprotein, postoperative responses in 
open-heart and nonopen-heart pa- 
tients, 433 

Growth, effects of hypoxia and _ hyper- 
capnia, 646 


Phehhene, paired stimulation: effects on 
myocardial compliance and contrac- 
tility, 391 

Heart rate, muscle contraction, 758 

Heat 

influence of age and daily duration of 
exposure on response to work in, 50 

intra-abdominal, deep-body thermo- 
receptor response, 813 

tilt tolerance, 428 

upper limit of prescriptive climate zone, 
57 

Hemodialysis, mass transfer of chloride, 
636 

Hemodynamics 

coronary, paired ventricular stimulation, 
145 

hyperbaric oxygenation in myocardial 
infarction, 256 

Hemorrhage 

blood flow through renal cortex, 583 

due to surgery and anesthesia, altera- 
tions in tolerance, 178 

response to during CO, breathing, 465 

Hyoscine and hyoscyamine salts, inhibi- 
tion of sweating by, 779 

Hyperbaric environments, physical work 
capacity, 421 

Hypercapnia 

effects, alone and with hypoxia, on 
growing rats, 646 
exercise, 663 
Hyperoxia 
physical work capacity, 421 
protection by altitude acclimatization 
against lung damage by, 474 

Hyperpnea, exercise-induced, pulmonary 
ventilation, 63 

Hypertension, plasma volume changes in 
upright tilt, 121 

Hyperthermia, tissue electrolytes, 13 

Hyperventilation 

effect of carbon dioxide on oxygen 
uptake, 8 
Passive, increased oxygen uptake with, 4 

Hypoaminoacidemia, estrogen, | 

Hypocapnia, oxygen uptake, 4, 8 

Hypoxia 

airway smooth muscle mechanics and 
electrophysiology, 630 

carotid chemoreceptors and circulatory 
response to, 561 

color sensitivity zones in visual field, 741 
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effects, alone and with hypercapnia, on 
growing rats, 646 

responses of pulmonary arterial strips 
in nonaqueous baths, 566 

simulated diving, 652 

ventilatory acclimatization, 826, 832, 
836 


| electrical stimulation of isolated, 
860 
Immunoglobulin G degradation at high 
altitude, 728 
Indicator-dilution curves 
computer analysis, 358 
mathematical models, 840 
Indicator-dilution studies, mixing and ob- 
servation errors, 733 
Indocyanine green, source of error in 
measuring flow with, 190 
Instruments: see Methods and instrumenta- 
tion 
Insulin, prolonged work stress and diet, 
199 
Inulin-“C, correction for loss of measured 
activity, 105 
Iodopyracet, measuring renal blood flow 
from plasma disappearance of, 79 


| Fae leucine absorption rate and so- 
dium and water transport, 753 


Biteney 


concentrating ability during hypertonic 
saline and mannitol diuresis, 209 

effect of hemorrhage on blood flow, 583 

effect of renomesenteric venous shunt 
on size and nucleic acid content of, 225 

effect of sodium balance on blood flow, 
312 

responses to various rates of exercise, 748 

Knee jerk, isometric study, 705 


| blood, during distance running, 
251 
Lactate dehydrogenase, serum isoenzyme 
changes after muscular exertion, 279 
Lead 212 loss rate from lungs, 268 
Lecithin, volume-pressure curves, 470 
Leucine absorption rate in jejunum, 753 
Liver 
bile secretion, 495 
function and blood flow at high altitude, 
725 
Lung 
alveolar shape changes with volume, 411 
capillary blood flow waves in those with 
abnormal pulmonary hemodynamics, 
793 
diffusional transport, 291 
effect of external support on regional 
alveolar expansion in excised, 133 
effect of undersea exposure to N,-O, 
on function, 70 
effects of transpulmonary and vascular 
pressures on blood volume, 553 
elasticity, 596 
extravascular water and blood flow, 166 
function in sickle cell disease, 574 
gravity-dependent sequential emptying 
of regions of, 589 
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212Pb loss rate, 268 

pressure drop and fluid flow regime of 
inspired air, 482 

pressure-volume data, 365 

protection by altitude acclimatization 
against damage from hyperoxia, 474 

stress distribution in, 596 


Mannitol, renal concentrating ability 
during diuresis with, 209 
Metabolism, anaerobic, during distance 
running, 251 
Methods and instrumentation 
approximate construction for VCE,,a;, 
507 
artifactual changes in apparent left 
ventricular compliance due to atrial 
clamping, 515 
audile monitor for microelectrode ex- 
periments, 858 
automated recording respirometer, 700 
ballistic measurement of axial mass 
displacement caused by breathing, 
679 
bile secretion in isolated liver, 495 
catheter electrode study of left ventric- 
ular conduction, 519 
chronic exteriorization of vascular 
cannulas and ECG electrodes from 
fetus, 248 
closed-circuit respirometer suitable for 
low temperatures, 712 
computer computations of cardiac output 
with gamma function, 219 
computerized analysis of indicator- 
dilution curves, 358 
constant-contact stimulating electrode 
for nerves, 350 
constrictive and occlusive cuff for me- 
dium and large blood vessels, 510 
continuous cross transfusion of blood 
between unrestrained rats, 383 
continuous measurement of oxygen 
consumption, 867 
control of water vapor during rapid 
analysis of gases in expired air, 245 
CO: rebreathing method to determine 
cardiac output, 337 
correction for loss of measured inulin- 
4C activity, 105 
determining effect of agents on oxy- 
hemoglobin dissociation curves, 343 
dialyzer for small animals, 689 
direct writeout of total respiratory re- 
sistance, 675 
effect of renomesenteric venous shunt 
on size and nucleic acid content of 
kidneys, 225 
effects of preoptic and spinal cord tem- 
perature in control of thermal polyp- 
nea, 540 
electrical stimulation of isolated ileum, 
860 
electrocardiographic studies in rhesus 
monkeys, 346 
electronic zero for chronic application of 
electromagnetic flowmeter probes, 237 
electrostatic ballistogram, 89 
end-tidal gas sampler, 244 
estimating turnover rates from specific 
activity-time curves, 672 
external vertical cannulation of ar- 
teries without available side branches, 
702 


fluid-logic timed-flow ventilator, 378 
gas compression and mechanical dead 
space in artificial ventilation, 94 
gas scrubber for small high-pressure 
chamber, 851 

glycogen determination in small tissue 
samples, 234 

internal cooling technique, 695 

isometric study of knee jerk, 705 

measurement of cardiac output with 
nitrous oxide, 863 

measurement of cerebrospinal fluid pres- 
sure, 872 

measurement of mixed venous Po2 by 
rebreathing procedure, 707 

measurement of rib movement, 501 

measuring renal blood flow from plasma 
disappearance of iodopyracet, 79 

miniature implantable sonomicrometer 
system, 110 

miniature pressure transducers for physi- 
ological measurements, 98 

nanoliter constant-volume pipets, 373 

nomograms for prediction of body 
density and total body fat from skin- 
fold measurements, 221 

nonpolarizable electrode of semimicro 
dimensions, 351 

nonthrombogenic diffusion membrane 
for continuous in vivo measurement 
of blood gases by mass spectrometry, 
375 

on-line measurement of cardiac action 
potentials and refractory periods, 92 

oxygen consumption measurement at 
constant oxygen tension, 685 

oxyhemoglobin dissociation analyzer, 
227 

perfusion of cerebral ventricles of con- 
scious rabbit, 528 

placing chronic indwelling catheters, 117 

plastoelastic, linear viscoelastic model 
for pressure-volume lung data, 365 

platelet count-volume relationships, 530 

plethysmographic determination of flow 
and volume pulsations in a limb, 333 

portable laboratory respiratory, 223 

production of gas bubbles in fluids by 
tribonucleation, 524 

production of gastric hypersecretion, 505 

prolonged continuous exchange trans- 
fusion of unrestrained rats, 716 

recording myocardial ECG _ during 
vibration, 361 

reduction of hysteresis in liquid-sealed 
bell-type spirometers, 216 

remote switching to selected sites of 
variable-frequency cardiac pacing, 855 

repiratory blood gases and pH in two 
species of unanesthetized monkeys, 
108 

sampling alveolar gases in awake cats, 
714 

scanning interior of living brain by 
impedography, 534 

simplified measurement of respiratory 
resistance by forced oscillation, 113 

system to give a measured volume of gas 
during first part of inspiration, 242 

total body water by D2O dilution using 
saliva samples and gas chromatog- 
raphy, 354 

tracheal fistula, 853 

transducer for direct measurement of 
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shunts in ventricular septal defects, 
380 
tremor analyzer for small laboratory 
animals, 513 
ultramicro oxygen electrode for brain 
tissue reoxygenation time, 387 
water absorption from isolated ventral 
sac of cow rumen, 100 
Muscle 
elicitation of heart rate and blood pres- 
sure increase on contraction, 758 
gastrocnemius, repayment of Oz debt 
and resynthesis of high-energy phos- 
phates, 657 
measurement of mass by isotopic dilution 
of creatine-“C, 264 
repetitive depolarization from single 
indirect stimulation, 407 
Muscle, airway smooth 
effect of hypoxia on mechanics and elec- 
trophysiology, 630 
effects of O2 and CO: after pulmonary 
vascular occlusion, 570 
Muscle, skeletal 
biochemical and histochemical effects 
of exercise, 762 
effects of exercise on contractile proper- 
ties, 767 
electrodiagnosis of nerve impulse-de- 
prived, 439 
Myocardial infarction, hemodynamic and 
metabolic effects of hyperbaric oxy- 
gen, 256 
Myocardium 
effects of halothane and paired stimula- 
tion on compliance and contractility, 
391 
response changes after short loading 
periods, 28 


Neve 


distal median, temperature effects on 
action potential, 808 
sinus, ventilatory responses to hypoxia 
after section of, 832 
Nitrogen, alpha-amino, effect of estrogen 
on arterial blood levels, 1 
Nitrous oxide, cardiac output measure- 
ment, 863 
Nose, airflow in various body positions, 162 


4 


effects on airway smooth muscle after 
pulmonary vascular occlusion, 570 
hyperbaric, hemodynamic and meta- 
bolic effects in myocardial infarction, 
256 
normo- and hyperbaric, resting and post- 
exercise blood flow, 275 
Oxygen consumption 
continuous measurement, 867 
hot environment, 642 
measurement at constant oxygen ten- 
sion, 685 
Oxygen debt 
efficiency of anaerobic work, 452 
repayment of in gastrocnemius muscle, 
657 
Oxygen uptake 
effect of carbon dioxide in hyperven- 
tilation, 8 
passive hyperventilation, 4 
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Oxyhemoglobin 
dissociation analyzer, 227 
effect of agents on dissociation curves, 
343 


| stimulation, myocardial compliance 
and contractility, 391 
PH in two species of unanesthetized mon- 
keys, 108 
Phosphates, high-energy, resynthesis in 
gastrocnemius muscle, 657 
Plasma, equilibration of cholesterol 
adrenal and, 42 
Plasma volume 
changes in upright tilt, 121 
in polycythemia of high altitude, 775 
Platelets, count-volume relationships, 530 
Plethysmography 
determination of flow and volume pulsa- 
tions in a limb, 333 
elastic properties of arteries in vivo, 328 
Polycythemia, high altitude, plasma vol- 
ume and cell mass, 775 
Pooling, blood, endotoxin shock, 156 
Posture 
airway closure, 448 
pericardial pressures, 622 
pulmonary blood flow, 303 
regional lung volumes, 589 
Potassium, dietary, plasma renin activity 
299 
Potentials, transmembrane action, 92 
Pressure-volume relationships, plastoelas- 
tic, linear viscoelastic model, 365 
Pulmonary diffusing capacity, pulmonary 
artery pressure in exercise, 46] 
Pulmonary resistance, atelectasis, 609 


Readistion, decrease in cold tolerance, 


29 


Red cell volume in polycythemia of high 
altitude, 775 

Renin, influence of dietary potassium on 
plasma activity, 299 

Resistivity, thorax, at sea level and high 
altitude, 75 

Respiration, measurement of resistance by 
forced oscillation, 113 


Rib, measurement of movement, 501 

Rumen, water absorption from ventral 
sac, 100 

Running, distance, metabolism, 251 


Satine, hypertonic, renal concentrating 
ability during diuresis, 209 
Shear rate, erythrocyte interactions, 172 
Shock, endotoxin, lack of pooling in portal 
vein, 156 
Sickle cell disease, pulmonary function, 574 
Sodium 
intrarenal distribution of blood flow, 312 
transport in jejunum, 753 
Spirometer, hysteresis in, 216 
Stomach, hypersecretion, 505 
Stress, prolonged work, glucose, insulin, 
and diet, 199 
Surgery 
hemorrhage tolerance, 178 
open-heart, postoperative glycoprotein 
responses, 433 
Sweat glands, local effect of skin tempera- 
ture, 18 
Sweating 
during thermal transients from exercise, 
318 
inhibition by salts of hyoscine and hyo- 
scyamine, 779 
Syncope, plasma volume changes in up- 
right tilt, 121 


"Lechatque: see Methods and instrumenta- 
tion 
Temperature 
body, during thermal transients from 
exercise, 318 
distal median nerve action potential, 808 
skin, local effect on threshold concentra- 
tion of sudorific agents, 18 
sustained high skin, redistribution of 
blood flow during, 415 
Thermoregulation 
age and work in heat, 50 
deep-body thermoreceptor response to 
intra-abdominal heating, 813 
individual variation in upper limit of 
prescriptive climate zone, 57 
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Thoracoabdominal mechanics, aging, 457 
Thorax resistivity at sea level and high 
altitude, 75 
Thyroid gland, acute cold exposure, 543 
Tilt tolerance, effect of heat and heat 
acclimatization, 428 
Tilt, upright, plasma volume changes, 121 
Trachea, fistula, 853 
Training 
serum lactate dehydrogenase isoenzyme 
changes after exertion, 279 
total and regional blood flow and metab- 
olism, 397 


View ball and disc, in vivo study of 
energy losses in mitral position, 282 
Vascular occlusion, pulmonary, effects of 
Oz and CO: on airway smooth muscle 
after, 570 
Ventilation 
artificial, gas compression and mechan- 
ical dead space, 94 
changes induced by pursed lips breath- 
ing, 784 
hypoxia, 826, 832, 836 
pulmonary, exercise-induced hyperpnea, 
63 
Ventricle, left 
catheter electrode study of conduction, 
519 
myocardial responses after short loading 
periods, 28 
Ventricular stimulation, paired, coronary 
hemodynamics, 145 
Vibration, recording myocardial ECG 
during, 361 
Visual field, effects of hypoxia and aceta- 
zolamide on color sensitivity zones, 741 
Volume-pressure relationships, lecithin, 
470 


Water 
absorption from ventral sac of rumen, 
100 
extravascular lung, pulmonary blood 
flow, 166 
transport in jejunum, 753 
Work: see Exercise 
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estimation of heart stroke volume from 
at submaximal exercise, 204 
in expert athletes, 186 
muscular contraction, 794 
normal activity, 799 
Heart stroke volume, estimation from 
blood hemoglobin and heart rate at 
submaximal exercise, 204 
Heat 
applied to spinal cord, effects on preop- 
tic unit activity, 675 
central and peripheral sensitivity, 603 
convective transfer coefficient, 830 
effects of cooling hood on physiological 
responses to work in, 36 
of evaporation of sweat, 40 
relation between Vos max and body 
temperature, 45 
responses of burro, 159 
thermoregulation, 852 
Helium, narcotic potency, 23 
Hematocrit, blood viscosity at varying, 866 
Hemodynamics 
coronary and systemic, glucagon, 769 
renal, response to positive acceleration, 
244 
Hemoglobin, estimation of heart stroke 
volume from at submaximal exercise, 
204 
Hemorrhage, atelectatic pulmonary shunt 
during shock, 615 
Homovanillic acid, urinary excretion of in 
mountain climbing, 51 
Hydrogen, narcotic potency, 23 
Hypercapnia, vagal blockade, 475 
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Hyperemia, reactive, reduction in forearm 
by face immersion, 627 
Hypertension, systemic and pulmonary 
venous, effect on pleural and _peri- 
cardial fluid accumulation, 564 
Hyperthermia, vagal blockade, 475 
Hyperventilation, voluntary, reduction of 
blood volume, 816 
Hypoglycemia, developmental changes in 
free amino acids of brain, 219 
Hypophysectomy, relation of red cell 
mass and energy metabolism to lean 
body mass, 10 
Hypothalamus 
chronically implantable thermode, 508 
effect of temperature waveforms on 
peripheral blood flow, 499 
Hypothermia, increased recovery of res- 
piration after, 58 
Hypovolemia, dependence of oxygen con- 
sumption on circulation, 440 
Hypoxemia, vagal blockade, 475 
Hypoxia 
cerebral vasodilatation, 223 
spinal reflex activity, 96 
voluntary response time to peripheral 
visual stimuli, 444 


ar water flux across, 130 
Immersion, face, reduction of reactive 
hyperemia in forearm by, 627 
Indicator-dilution measurement, continu- 
ous, forelimb blood flow, 67 
Indocyanine green 
stability studies, 181 
trichromatic ear densitometer for es- 
timation of cardiac output, 249 
Insulin 
plasma concentrations during prolonged 
work at near maximal oxygen uptake, 
155 
plasma, in response to maximal exercise 
and glucose infusion, 13 
Iron clearance rate in starvation, 64 


| ome water flux across, 130 


- 
Kidney, hemodynamic response to posi- 
tive acceleration, 244 


| on in muscle during exercise, 598 
Lactic dehydrogenase isozymes, exercise, 
374 
Legs 
thermal response to cooling, 859 
venous blood distribution in during 
intermittent treadmill exercise, 368 
Liver 
degradation of cholesterol during rest 
and exercise, 323 
distribution in vein protein of ®N ad- 
ministered as ammonium acetate, 307 
Lung: see also entries under Pulmonary, 
Respiration, Ventilation 
atelectatic shunt during hemorrhagic 
shock, 615 
autologous embolism, 670 
bilateral lavage with hyperbarically 
oxygenated saline, 786 
blood flow and_ ventilation during 
acceleration, 432 
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compliance at low transpulmonary 
pressure, 780 

contribution of pulmonary stores to 
oxygen uptake, 230 

diffusing capacity of high-altitude na- 
tives, 71 

effect of food and water deprivation on 
surface activity, 493 

function of autotransplanted, 587 

hypertension and fluid accumulation, 
564 

influence of body position on arterial- 
venous shunts, 288 

models, 531 

pressure-volume curves, 422 

pulmonary resistance, 236 

reflex vascular response to distention of 
vessels and left heart, 318 

regional dispersion of volume-to-ven- 
tilation ratios, 480 

resistance to two-phase gas-liquid flow 
in airways, 464 

restoration of systemic blood flow to 
after division of bronchial arteries, 809 

site of airway closure, 340 

small-airway constriction after micro- 
embolism, 646 

stratified dead space, 486 

topography of pleural surface pressure 
above resting volume, 297 

trapped gas volume, 332 

vertical gradient of transpulmonary 
pressure with active and artificial ex- 
pansion of, 705 

volume, apneic bradycardia in divers, 


172 


M.. aca nemestrina, total body water, 260 
Magnesium, serum, after marathon run- 
ning, 449 
Metabolites, muscle, during exercise, 598 
Methods and _ instrumentation 
altering plasma cation concentration, 
523 
angular and linear acceleration § of 
stereotaxically mounted cat, 391 
apparatus measuring oxygen consump- 
tion and expired CO: and “CO, in 
small subjects, 731 
barometric pressure, 914 
calibration and correction of blood 
O,. content measured by Po after 
CO saturation, 413 
cardiac output computers, 521 
cardiac transmembrane potentials, 894 
central arterial pulse waveform moni- 
toring, 911 
chronically implantable thermode for 
hypothalamic temperature, 508 
computer study of cardiac excitation, 
917 
construction of ion-selective glass elec- 
trodes by vacuum deposition of metals, 
254 
continuous blood oxygen analyzer, 398 
contractile activity of cells in culture, 
892 
detection of ventricular premature 
beats, 541 
determination of valvular pressure gradi- 
ents by visual comparison of areas, 717 
direct photosensor measurement of 
capillary blood cell motion, 517 


Doppler and_ electromagnetic flow- 
meters, 907 

dynamic compliance of left ventricle, 742 

effect of anticoagulants on human 
plasma colloid osmotic pressure meas- 
urements, 740 

electrooptical monitoring of heart cells, 
747 

estimation of pressure gradient by dif- 
ferential pressure, 904 

FM converter for tape recording of low- 
frequency biological data, 901 

gastric pepsin determinations, 127 

generation of sinusoidal fluid pressures of 
high frequency, 511 

globe thermometer, 750 

high-fidelity recording of cardiac de- 
polarization, 401 

impedance cardiography in study of 
postural stress, 133 

implantation and stabilization of in- 
dwelling vascular catheters, 113 

lung models, 531 

lung perfusion preparation for study of 
drug metabolism, 138 

measurement of intrarenal transit time 
and hemoglobin saturation by fiber- 
optics, 123 

measurement of Oy», content in microliter 
blood samples, 414 

measuring pulmonary pressure-volume 
relations, 534 

membrane oxygenator for organ per- 
fusion, 758 

mercury injection system for small 
blood sample collection, 528 

minimal oxygen consumption, 263 

perfusion of sinus node artery, 115 

polyvinyl alcohol—heparin hydrogel “‘G,” 
723 

production of aortic insufficiency, 538 

prolonged infusion of unanesthetized 
and relatively unrestrained rats, 275 

psychrometric chart for physiological 
research, 406 

pulmonary diffusing capacity for CO 
during exercise, 896 

radiographic determination of force- 
velocity-length relationship in heart, 
884 

rapidly responding oxygen electrode for 
respiratory gas sampling, 258 

repeated bile collection, 111 

single-breath and __indicator-dilution 
measurement of cardiac output, 119 

small-animal pneumotachograph, 720 

thumb strength measurement, 526 

time-pulse generator for flow-volume 
curves, 109 

tissue:blood partition coefficient for 
xenon, 133, 713 

torque-free manipulator for concentric 
micropipets, 395 

total body water of Macaca nemestrina, 
260 

trichromatic ear densitometer for es- 
timation of cardiac output with indo- 
cyanine green, 249 

urine-to-papilla osmotic gradients, 389 

variable-frequency cardiac pacing, 889 

variable-temperature nerve chamber, 
746 

water flux across jejunum and ileum, 
130 

Microembolism, pulmonary, 646 
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Monkey, pig-tailed, total body water, 260 
Muscle 
cardiac acceleration induced by volun- 
tary contraction, 794 
distribution of 15N administered as am- 
monium acetate, 307 
effect of activity on bile acid excretion, 
610 
elasticity in exercise, 279 
electrical and metabolic activities and 
fatigue in isometric contraction, 358 
free fatty acid mobilization after work, 
809 
sinusoidal and trapezoidal force, 378 
strength in old men with different 
physical activity, 168 
working, lactate, ATP, and creatine 
phosphate, 598 
Myocardium 
contractility, 637 
epinephrine--H uptake during exercise, 
92 
solubility of nitrous oxide, 593 
tension in atrial fibrillation, 77 


Daphne, evaluation of convective 
heat transfer coefficient by sublima- 
tion of, 830 

Narcosis, relative potencies of hydrogen, 
helium, nitrogen, and their mixtures, 
23 

Nerves, vagus, blockade of and breathing 
regulation, 475 

Newborn, hyperbaric oxygen toxicity, 472 

Nitrogen 

heavy, in man, 307 
narcotic potency, 23 

Nitroglycerin, effects on flow after partial 
constriction of coronary artery, 17 

Nitrous oxide, solubility in biologic fluid 
and myocardium, 593 

Norepinephrine, calorigenic action in 
women divers, 6 


O xygen 


effects of altitude changes on maximal 
uptake, 552 
hyperbaric toxicity in newborn and 
developing mice, 472 
Oxygen consumption 
climbing a laddermill, 1 
dependence on circulation in  hypo- 
volemia, 440 
exercise, 570 
high altitude, 456 
measurement, 73! 
minimal, 263 
Oxygen debt 
exercise, 847 
submaximal exercise, 547, 651 
Oxygen intake, maximal, relation to body 
temperature in humid heat, 45 
Oxygen uptake 
contribution of pulmonary stores, 230 
in warm- and cold-adapted rats during 
swimming, 150 
maximal, in expert athletes, 186 
plasma insulin concentrations during 
prolonged work at near maximal, 155 


Fst, gastric, 127 
Placenta, effect of cycloheximide on pro- 
duction of diamine oxidase, 684 
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Potassium, serum, after marathon run- 
ning, 449 
Preoptic unit activity, effects of heating 
and cooling of spinal cord, 675 
Pressure-volume relations 
air- and liquid-filled lungs, 422 
changes in head injury, 631 
measuring, 334 
Pulmonary diffusing capacity 
for CO during exercise, 896 


high-altitude natives, 71 


R. d blood cell ghosts, solubility of gases 
in, 145 
Respiration 
exercise, 839 
increased recovery after hypothermia, 58 


pattern of, and alveolar gas exchange, 


292 
206 


responses to elevated ambient COs, 32 


Respiratory compliance 


children, 775 


low transpulmonary pressure, 780 


= 
ry hyperbarically oxygenated, bi- 
lateral lung lavage with, 786 
Shock, hemorrhagic, atelectatic  pul- 
monary shunt, 615 
Shunting, atelectatic pulmonary, during 
hemorrhagic shock, 615 
Spinal cord 
effects of heating and cooling on preop- 
tic unit activity, 675 
retlexes during hypoxia, 96 
Starvation, iron clearance rate and body 
fluid volumes, 64 
Stress 
cold, compensatory cardiovascular re- 


sponses, $17 


heat, responses of burro, 159 
hydrostatic, effect of ambient tempera- 
ture on venous reactivity, 54 
postural, impedance cardiography, 133 

Sweat 
central and peripheral stimuli regulat- 
ing, during intermittent work, 761 
heat of evaporation, 40 
thermal, effects of water intake on com- 
position, 687 
Swimming, body temperature and oxygen 
uptake in warm- and cold-adapted 
rats, 150 


on 


air, finger freezing, 6058 
ambient, venous reactivity to hydro- 
static stress, 54 
brain, cutaneous blood flow, 698 
critical, individual differences at vari- 
ous ages, 556 
Temperature, body 
oxygen uptake in warm- and _ cold- 
adapted rats during swimming, 150 
relation to Vos max in humid heat, 45 
I'emperature, hypothalamic 
chronically implantable thermode, 508 
peripheral blood flow, 499 
Temperature regulation: see Thermoregu- 
lation 
Thermometer, globe, 750 
Thermoregulation 
brain temperature, 698 
central and _ peripheral thermosensi- 
tivity, 603 
during exercise in cold,4191 
heat and cold stress, 852 
preoptic area, 675 


preoptic cooling, 385 
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Thrombus, autologous pulmonary, 670 

Thumb, measurement of strength of, 526 

Thyrotropin, effects of cold on blood levels, 
622 

Training, cardiovascular dimensions, 452 

Trauma, head, pulmonary _pressure-vol- 
ume changes, 631 

Tremor, forearm, relation to biceps EMG, 
103 


Wises blockade, breathing regulation, 475 
Vanillylmandelic acid, urinary excretion 
of in mountain climbing, 51 
Vasodilatation, cerebral, in hypoxia, 223 
Ventilation 
dynamics of in response to sinusoidal 
work load, 208 
exercise, 475, 872 
forward acceleration, 432 
in expert athletes, 186 
regional, 480 
Ventricle, left 
cineradiography, 877, 884 
dynamic compliance, 742 
peak measured velocity of shortening, 
637 


Visual perception, hypoxia, 444 


Water 


effect of deprivation of on surface 
activity of lung, 493 
effects of intake of on composition of 
thermal sweat, 687 
Work load, sinusoidal, ventilation and 
heart rate, 208 


; 133, tissue:blood partition coeffi- 
cient, 713 
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Volume 28, June 1970 Pallini. Indicator dilution considered as the delayed pulse responses 
Pave 840: T. R. Harris and E. V. Newman. “An analysis of mathe- of an overdamped resonant circuit. J. Appl. Phys. 36: 861-863, 1965) 
matical models of circulatory indicator-dilution curves.” Dr. W. A. 1 the APPENDIX of this paper. The quantity M should be M/V, in 
Conrad has pointed out to the authors an algebraic error in the equations Al#, Al5, Al6, A19, and A22. This requires a reformula- 
presentation of his model (Conrad, W. A., R. W. Broncato, and C. A. _ tion of the equivalences between this model and the general model. 





In this case the equivalences of Table | should be 


ey 


(x) -r) 


In addition several sign inversions occurred in 
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and A2/. The equations should read: 


f(t) _ | ts 
(t) = — 


2V: V2 


r V2 + Vi\? FY 
equations A19, A20, - > V, Ve 





